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(57) ABSTRACT 

A sub -base layer for use in construction, comprises a plurality 
of connected substantially cuboid modules each having 
spaced-apart, substantially parallel top and bottom walls 
joined by a peripheral sidewall de?ning an enclosed volume. 
The connection between the modules is effected by a plurality 
of tie members which prevent lateral movement of the mod 
ules relative to one another. The layer is particularly useful as 
a lightweight replacement for aggregate sub-base layers in 
foundations, roadways, pavement, carparks, and the like. 

20 Claims, 12 Drawing Sheets 
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STRUCTURAL MODULE 

RELATED APPLICATIONS 

This is a divisional of Ser. No. 10/344,775, having a §371 
?ling date of Feb. 18, 2003, noW abandoned Which is a US. 
national phase application claiming priority from PCT/IE01/ 
00106 having an international ?ling date of 17 Aug. 2001, 
Which Was published in the English language as W0 
02/ 14608 on 21 Feb. 2002, and Which claims priority from 
Irish patent application S2000/0648 ?led 17 Aug. 2000. 

TECHNICAL FIELD 

This invention relates to a structural module for use, for 
example, in the creation of a structural sub-base layer Within 
a pavement, building foundation or soft landscaping area, and 
to sub-base layers and structures. 

BACKGROUND ART 

Traditional forms of sub-base layers have comprised par 
ticulate materials (usually natural aggregates) to provide the 
necessary structural and drainage characteristics Within a 
pavement construction. For example, in GB2294077 a bed of 
gravel is used. 

DISCLOSURE OF INVENTION 

The invention provides, in one aspect, a sub-base layer for 
use in construction, said layer comprising a plurality of con 
nected, substantially cuboid modules each comprising 
spaced-apart, substantially parallel top and bottom Walls 
joined by a peripheral sideWall de?ning an enclosed volume, 
the connection betWeen said modules being effected by a 
plurality of tie members Which prevent lateral movement of 
the modules relative to one another. 

The sub-base layer according to the invention provides an 
inexpensive, lightWeight, and strong layer With particular 
application as a replacement for aggregate layers in founda 
tions, pavements, roadWays, carparks, and the like. Unlike 
aggregate layers, the sub-base layer of the invention provides 
an inherently level base on Which to lay further materials. 

In a further aspect the invention provides a sub-base struc 
ture comprising at least tWo sub-base layers according to the 
invention, said layers being disposed one above the other, and 
a plurality of reinforcing struts connected betWeen the layers. 

The invention also provides a structural module compris 
ing spaced-apart, substantially parallel top and bottom Walls 
joined by a peripheral sideWall de?ning an enclosed volume, 
a plurality of pillars extending Within said enclosed volume 
substantially vertically betWeen the top and bottom Walls to 
resist vertical crushing of the module, and a network of brac 
ing members extending betWeen the pillars Within said 
enclosed volume to resist geometric deformation of said 
module in a horiZontal plane, said top and bottom Walls, said 
sideWall and said network being apertured to alloW ?uid ?oW 
both vertically and horizontally through said module. 
An advantage of the invention is that the modules can be 

fabricated off-site and a sub-base layer built up rapidly on-site 
from the pre-fabricated modules. 

The modules according to the invention can be used to form 
a non-particulate sub-base layer under any type of surface, 
permeable or impermeable, porous or non-porous, and in 
both tra?icked and non-tra?icked situations, to provide the 
dual function of structural layer and shalloW storage reser 
voir. Inherent Within the structure is a system of connectors 

20 

25 

30 

40 

45 

50 

55 

60 

65 

2 
Which eliminates the potential for short-term and long-term 
creep of the sub-base layer. Further, their voided internal 
structure (typically >90%) enables the modules to be used as 
a lateral drainage system With integral ?oW control and Water 
treatment capabilities. 
The modules can include in?ll media to provide biological 

and/or chemical treatment of Water stored in or passing 
through the modules. Further, they can be used for in?ltration 
and attenuation incorporating geotextiles and geomembranes 
to suit the application. 

While the primary application of the modules is envisioned 
to be in the construction of structural sub-base layers as 
described above, other uses are possible. 
A non-exclusive list of examples of other uses might 

include the folloWing, all of Which are provided in the scope 
of the invention: 

a) Load bearing systems in general for ?uid containment, 
transportation and/ or treatment; 

b) LightWeight load distribution systems for Weak sub 
grades, capping layers and ?oating pontoons; 

c) Structural retaining Wall systems; 
d) LightWeight raft formations for foundations; 
e) Channel line drainage systems 
f) Temporary structural formWork systems; 
g) Acoustic and thermal insulation systems; 
h) Structural cavity forming systems; 
i) Temporary structural ?ooring and seating systems; 
j) Leak detection systems; 
k) Hydraulic ?oW control and energy dissipation systems; 
1) Cable ducting and troughing systems; 
m) Air conditioning ventilation formers; 
n) Raised ?ooring systems having integral drainage, par 

ticularly for use in “Wet” industrial environments. 
In a further aspect the invention provides a tie member for 

connecting a pair of structural modules, said tie member 
comprising an elongate member having a substantially con 
stant cross sectional outline of a pair of adjoined symmetri 
cally identical trapeZoids connected along the shorter of their 
parallel sides. 

BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the invention Will noW be described, by 
Way of example, With reference to the accompanying draW 
ings, in Which: 

FIG. 1 is a perspective vieW of a structural module accord 
ing to the embodiment of the invention; 

FIG. 2 is a plan vieW of the module of FIG. 1; 
FIG. 3 is a horiZontal cross-section through the module in 

a plane parallel to the top Wall of the module; 
FIG. 4 illustrates the location of parabolic bracing Webs 

extending betWeen the pillars of the module; 
FIG. 5 is a vertical cross-section of the module taken on 

line 5-5 of FIG. 3; 
FIG. 6 is a side elevation of an alternative embodiment of 

module to that shoWn in FIG. 1. 
FIG. 7 is a plan vieW ofa plurality of modules of FIG. 1 

connected into a continuous sub-base layer by tie members; 
FIG. 8 is a vieW, similar to FIG. 5, shoWing the tWo halves 

from Which the complete module is assembled; 
FIG. 9 is a perspective vieW of the tWo halves of FIG. 8; 
FIGS. 10A and 10B are perspective end vieWs of tWo 

alternative tie members according to the invention; 
FIG. 11 is a plan vieW of the tie member of FIG. 10A; 
FIG. 12 is a plan vieW of a further alternative tie member 

according to the invention; 
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FIG. 13 is a plan vieW ofthe tie member of FIG. 12 With a 
reinforcing I-bar in place. 

FIG. 14 is a detail of tWo modules connected by the tie 
member of FIG. 10A; 

FIGS. 15 and 16 are perspective vieWs of a reinforcing strut 
used in the sub-base structure according to the invention; 

FIG. 17 is an exploded sectional elevation of the upper and 
loWer halves of the strut of FIGS. 15 and 16; 

FIG. 18 is a sectional elevation similar to that of FIG. 17, 
shoWing the tWo halves assembled together; 

FIGS. 19 and 20 are plan vieWs of the upper and loWer 
halves respectively of the strut; 

FIG. 21 is a perspective vieW of tWo modules separated by 
reinforcing struts; 

FIG. 22 is a sectional elevation of a sub-base structure 
according to the invention; 

FIG. 23 is a schematic vieW of a sub-base layer according 
to the invention used in an in?ltration mode; and 

FIG. 24 is a schematic vieW of a sub-base layer according 
to the invention used in an attenuation mode. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

In the present speci?cation expressions of orientation such 
as top, bottom, vertical, etc., are used for convenience only 
and refer to the normal orientation of the module as seen in the 
accompanying draWings. HoWever, such expressions are not 
to be regarded as limiting the orientation of the module in use, 
and indeed, as Will be described beloW, sub-base structures 
according to the invention can include modules disposed on 
their sides or ends, at right angles to their “normal” orienta 
tion. 

Referring to the draWings, a structural module 10 com 
prises spaced-apart, substantially parallel top and bottom 
Walls 12, 14 joined by a substantially vertical peripheral side 
Wall 16 de?ning an enclosed volume. In the present embodi 
ment the top and bottom Walls 12, 14 are rectangular so that 
externally the module 10 has the general shape of a rectilinear 
box. The top and bottom Walls have a large number of clus 
tered rectangular apertures 13 (those in the bottom Wall are 
not visible in the ?gures but are arranged the same as those in 
the top Wall), and likeWise the peripheral sideWall 16 has a 
large number of clustered rectangular apertures 17. These 
apertures 13, 17 alloW ?uid ?oW into and out of the module 10 
in any direction, vertical or horiZontal. 

Internally, the module 10 contains a rectangular array of 
holloW, generally cylindrical pillars 18 extending vertically 
betWeen the top and bottom Walls 12, 14 to resist vertical 
crushing of the module 10. In this embodiment the module 10 
is assembled from tWo substantially identical integral com 
ponents 10A, 10B (see especially FIGS. 8 and 9) moulded 
from a rigid plastics material and Which are ?tted one inverted 
on top of the other. Each pillar 18 thus comprises tWo half 
pillars or male and female parts 18A, 18B respectively, one 
part being integral With one component 10A or 10B and the 
other part being integral With the other component 10A or 
10B. The male parts 18A alternate With the female parts 18B 
in each component 10A and 10B such that When the tWo 
components are ?tted together the male parts 18A of each 
component enter the respective female parts 18B of the other 
component to form the complete pillars 18. To avoid over 
insertion of the male parts into the female parts, and to main 
tain the top and bottom Walls 12 and 14 at their correct 
separation, each male part has a shoulder 18C Which abuts 
against the open end 18D of the respective female part When 
the components 10A and 10B are fully engaged. 
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4 
Internally, the module 10 also contains a netWork of brac 

ing members 20, 22 to resist geometric deformation of the 
module in a horiZontal plane. The bracing members 20, 
Whose locations are shoWn in FIG. 4, extend directly or diago 
nally betWeen adjacent pillars 18 and comprise vertical Webs 
having apertures 20C to alloW ?uid ?oW horiZontally through 
the module 10 in any direction (since the Webs 20 are orien 
tated vertically they do not obstruct ?uid ?oW in the vertical 
direction). Each Web 20 is formed of upper and loWer halves 
20A, 20B integral With the upper and loWer components 1 0A, 
10B respectively, and have facing concave edges 20D de?n 
ing the apertures 20C. In this embodiment the edges 20D are 
parabolic. 
The bracing members 22 serve to break doWn voids Within 

the box. As vieWed from above in FIG. 3, they extend sub 
stantially normally betWeen the bracing members 20 and 
supplement the bracing effect of the latter. As vieWed in FIG. 
3, members 22 are 5 mm thick and extend upWard from the 
base (in a direction normal to the page) by 3 mm. 

To alloW a plurality of modules 10 to be rigidly connected 
together to form a layer of such modules, for example, for use 
as a structural sub-base layer, the peripheral sideWall 16 com 
prises a plurality of substantially vertical keyWays in the form 
of dovetail slots 24 each for slidably receiving a respective 
reinforced tie member 26 (FIGS. 10-13) having a “boW tie” 
cross-section. As seen in FIG. 7, When connecting tWo mod 
ules 10 together, a single tie member 26 slidably engages tWo 
opposing keyWays 24 in the tWo modules. This connector 
eliminates the potential for short-term and long-term creep of 
the system. 
As seen in FIG. 7, the rectangular shape of the modules 10, 

in plan vieW, alloWs the modules to be disposed closely adja 
cent one another along their peripheral sideWalls 16 to form 
an extensive, substantially continuous layer of modules of 
any desired area. That is to say, the layer of modules is Without 
signi?cant gaps betWeen the modules. HoWever, the same 
effect can be obtained using modules of different geometrical 
shape in plan vieW, for example, the modules could be hex 
agonal or triangular. Either alternative Will alloW an exten 
sive, substantially continuous layer of modules to be built up, 
With connectors eliminating short-term and long-term creep. 

Finally, to alloW a layer of connected modules to be built up 
Which is more than one module thick, the ends of the pillars 18 
are open at the top and bottom Walls, as seen at 28. This alloWs 
reinforced pegs 30 (FIG. 1) to be inserted partially into the 
open pillar ends 28 in the top Wall 12 of one module and 
partially into the open pillar ends 28 in the bottom Wall 14 of 
a module overlying and in register With the ?rst module, to 
maintain them against relative lateral displacement. 
An example of a module 10 made as above had overall 

dimensions approximately 710 mm long><355 mm Wide><250 
mm deep. The pillars 18 Were spaced on approximately 105 
mm centres, had an outside diameter of about 40 mm and a 
thickness ofabout 5 mm. All Walls 12,14 and 16, andWebs 22 
and 22, Were about 3 mm thick. 

FIG. 6 shoWs an alternative embodiment of a module 
according to the invention, in Which the pattern of apertures 
17 in the sideWall 16 is more open, to alloW greater lateral 
?uid ?oW betWeen adjoining modules and out of the outer 
most edges of a sub-base layer formed of a plurality of 
adjoined modules. The larger apertures can be incorporated 
Without signi?cantly compromising the strength of the mod 
ules due to the fact that When used as a structural sub-base the 
lateral compressive forces are signi?cantly less than the ver 
tical forces, and most of the vertical strength is derived from 
the pillars rather than the sideWalls. 
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FIGS. 10A and 11 show an embodiment of tie member in 
perspective vieW from one end, and in plan vieW, respectively. 
The tie member 26 has a substantially constant “boW-tie” 
cross-section, i.e. the shape is that of tWo symmetrically iden 
tical trapeZoids 40,42, sharing a common side 44, Which is the 
shorter of the tWo parallel sides 44,46 of each trapeZoid. 
The tie member of FIG. 10B is identical in outline, but the 

shared Wall is omitted. 
FIG. 12 shoWs the cross-section of a further embodiment of 

tie-member in Which the shorter shared side of the trapeZoids 
has a gap 48 to accommodate a reinforcing I-bar section of 
steel 50 (FIG. 13). The ends 52 of the I-bar abut against a pair 
of ridges 54 running doWn the longer of each of the parallel 
trapeZoid sides 46, to hold the I-bar ?rmly in place in the tie 
member. 

FIG. 14 shoWs the tie member 26 ofFIG. 10A inposition in 
a pair of keyWays 24 to hold tWo adjacent modules 10a, 10b 
in position relative to one another. 

Advantageously the keyWays 24 Which extend through the 
height of the peripheral sideWall (see FIG. 1, for example), 
may incorporate a slight taper narroWing from the top and 
bottom surfaces toWards the centreline. In this Way, a pair of 
tie members, each having a length equal to the height of one 
of the halves making up the module, may be inserted from the 
top and from the bottom. As they move into the keyWays, the 
taper grips them more tightly, and thereby holds them ?rmly 
in place Without alloWing any play betWeen the tie members 
and the modules. 

Instead of stacking modules directly on top of one another 
as previously described, reinforcing and separating struts can 
be used to de?ne a void betWeen layers of modules in a 
sub-base structure. A reinforcing strut is shoWn in FIGS. 
15-20. As seen in FIGS. 15 and 16, the strut 60 comprises a 
generally holloW cylindrical body 62 having a central support 
post 64 therein Which extends above and beloW the ends of the 
cylinder. A plurality of planar supports 66 extend radially 
from the support post 64 to the body 62. These planar supports 
de?ne generally Wedge-shaped holloWs 68 running through 
the length of the strut, alloWing ?uid ?oW through the strut. 
As seen in FIGS. 17 and 18, the strut is formed in tWo 

halves 70,72 (shoWn in plan vieW in FIGS. 19 and 20). The 
planar surfaces Within upper half 70 terminate at an end edge 
74 against Which the end edge 76 of the corresponding planar 
surface in the loWer half 72 abuts. This upper end edge 76 ?ts 
into a collar 78 of the upper half 70, thereby enabling the tWo 
halves to ?t together as seen in FIG. 18. 
By manufacturing the strut in tWo halves, the length of the 

strut (and hence the distance betWeen the layers separated by 
the strut) can be varied. Thus, only the upper half could be 
used, making a male connection With the module above it and 
a female connectionWith a peg ?tted into the module beloW it, 
or the full strut (FIG. 18) could be used to make a male 
connection With the modules above and beloW. It Will be 
appreciated that the strut can be extended as required. 

The Wedge-shaped holloWs 68 can advantageously be used 
to retain in?ll or ?ltration media of any suitable type (eg 
simple physical strainers, or chemical or biological puri?ers), 
to treat Water or other liquid passing doWn through the strut 
from an upper module to a loWer module. 

FIG. 21 illustrates hoW the struts 60 may be disposed 
betWeen an upper module 10a, and a loWer module 10b (both 
shoWn in simpli?ed form as a pair of connected box sections) 
separated by a plurality of struts 60. In practice, rather than 
just tWo modules, a more extensive structure Will be formed 
from tWo or more stacked layers (such as the layer of FIG. 7 
extended outWards), With struts 60 betWeen these layers. FIG. 
22 shoWs such a structure. 
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6 
As seen in FIG. 22, three sub-base layers 80,82,84 each 

comprising a plurality of modules 10 connected by tie mem 
bers (not shoWn) are disposed one above the other. Struts 60 
separate the upper layer 80 from the middle layer 82, and the 
middle layer 82 from the loWer layer 84. The structure is 
shoWn in section but Will extend in three dimensions, With 
struts disposed periodically across the extent of each layer. 
The edges of the structure are bounded by a series of 

modules 10' Which are identical to the modules 10 of the 
layers but Which are disposed on their sides. The modules and 
struts are dimensioned so that the height of the strut equals the 
Width of a module, i.e. When disposed on their sides, modules 
10' have a “height” Which exactly ?lls the gap betWeen the 
peripheries of the layers. In this Way a “cage” structure can be 
created Which de?nes an internal void 86 (or With more than 
tWo layers a number of such voids 86) in Which the struts are 
located. 
The cage provides a large open volume to receive Waste 

Water or other ?uids, and the structure is suf?ciently strong to 
support constructions such as building foundations and paved 
surfaces. 
The structure Will generally be disposed in the earth so that 

the modules 10' are prevented from falling outWards by the 
lateral inWard pressure exerted by the surrounding soil. The 
positions of the struts are chosen so that the modules 10' 
cannot move into the cage since they abut against struts 60, 
and in this Way the cage structure is maintained in use. 

Referring to FIG. 23, a ?rst application of the sub-base 
layer according to the invention is shoWn. A sub-base layer of 
modules 10 is placed on a sub-grade 90. This sub-base layer 
takes the place of aggregate such as gravel Which is often used 
as a sub-base layer. Surface layers 92,94 are then laid on top 
of the modules in conventional manner to provide a ?nished 
surface 96 Which receives precipitation 98 and surface Water. 
The top Wall 12 and bottom Wall 14 of the modules are 

covered by a pervious geotextile Which acts to ?lter Water 
entering the modules and to prevent soil ?nes from migrating 
through the modules. Although the geotextile is preferably 
provided above and beloW the layer, one or both of these 
geotextiles may be omitted as appropriate. 

If the surface layers 92,94 are both pervious, then precipi 
tation 98 falling on the surface can seep through the surface 
layers into the sub-base layer and from there into the under 
lying sub-grade 90. In addition to providing structural 
strength and a level top surface, the sub-base layer provides a 
temporary storage tank for holding and dissipating large vol 
umes of Water. It also enables Water to be redistributed aWay 
from localised areas Where a lot of Water collects. 

Furthermore, by including in?ll media in the modules, 
?ltration and/or chemical or biological treatment of the Water 
may be achieved before it reaches the local Water table or 
Watercourses via the sub-grade. 
The single layer of modules 10 shoWn in FIG. 23 can be 

replaced by a number of stacked layers or by a multi-layer 
sub-base structure of the type shoWn in FIG. 22. 

If one or more of the surface layers is impervious, then 
Water can arrive at the modules laterally from a section of the 
layer Which lies under pervious layers, or 10 via pipes, gullies 
and the like. 

FIG. 24 shoWs another application, in Which the modules 
10 are again disposed in a layer above a sub-grade 90 and 
beloW surface layers 92,94 Which may be pervious or imper 
vious as discussed above. In this embodiment, the bottom 
Wall 14 is covered by an impermeable geomembrane Which 
prevents Water from ?oWing out of the bottom of the layer. 
Instead, the layer acts to store Water and channel it to a 
suitable drainage structure by lateral drainage. This arrange 



US 7,704,011 B2 
7 

ment may be required if local geological conditions or envi 
ronmental regulations preclude the direct drainage of Water 
into the sub-grade. The top surface 12 can also be covered by 
an impermeable geomembrane (if Water arrives via conduits, 
pipes or gullies) or by a permeable geotextile (if Water is to 
seep directly into the modules from above). Again, the single 
layer of modules can be replaced by a multi-layer structure. 

Referring back to FIG. 22, a further modi?cation of the 
structure can be described for use in such applications as 
those described for FIGS. 23 and 24. The cage structure, in 
this variation, is covered above and beloW by a permeable 
geotextile (not shoWn). Water arrives into the structure by 
seeping from above into the top layer 80 of modules 10. The 
bottom Wall 14 of this top layer is covered externally by an 
impermeable membrane (not shoWn) Which is held in place 
by being clamped betWeen the struts 60 and the modules 10. 
This prevents Water from draining directly through the aper 
tures 13 (FIG. 1) in the bottom Wall 14 into the void 86. 

The impermeable membrane is provided With apertures in 
the region 100 Where it is covered by the cylindrical struts 
abutting against the bottom Wall 14. These apertures in the 
impermeable membrane provide the sole means of Water 
draining from the upper layer 80, i.e. all of the Water draining 
from the upper layer does so via the holloW struts. Water 
drains through the Wedge-shaped channels in the struts Which 
are ?lled With ?ltration and/or Water treatment in?ll media. 
The treated or ?ltered Water reaches the middle layer 82 from 
Where it can drain into the bottom layer either from the bottom 
Wall 14 of the middle layer 82 or via the struts 60 supporting 
the middle layer 82. 

The bottom Wall of the middle layer may be provided With 
a similarly apertured impermeable membrane, in Which case 
the loWer set of struts can provide a second stage treatment. In 
this Way, a coarse ?ltration medium could be provided in the 
upper set of struts and a ?ne ?ltration medium in the loWer set 
of struts. Water entering the top layer 80 Would be coarsely 
?ltered and could ?oW at high rates into the middle layer 82. 
Since the only egress from the middle layer to the bottom 
layer 84 is through the loWer set of struts and since these struts 
may be provided With loW ?oW-rate ?ne ?lters, large volumes 
of Water could be temporarily held in the middle layer and in 
the void 86 betWeen the middle and upper layers (this void 
being in free communication With the apertures in the top Wall 
of the middle layer modules). After collecting in the middle 
layer and upper void, the coarsely ?ltered Water can then seep 
more sloWly through the ?ne ?lters into the loWer layer 84 and 
the void 86 betWeen the loWer and middle layers, before 
?nally seeping out of the loWer layer into the sub-grade, or 
laterally from the loWer layer through drainage channels (not 
shoWn). A combination of ?lters and chemical/biological 
treatment media could also be used as required. 

The invention is not limited to the embodiments described 
herein Which may be modi?ed or varied Without departing 
from the scope of the invention. 

The invention claimed is: 
1. A vehicular tra?icked pavement structure comprising: 
a sub-base layer, said sub-base layer including a plurality 

of connected, substantially cuboid modules each includ 
ing spaced-apart, substantially parallel top and bottom 
Walls joined by a peripheral sideWall de?ning an 
enclosed substantially holloW volume, the Walls com 
prising apertures to permit the How of ?uid through each 
of the modules and betWeen the modules, the connection 
betWeen said modules being effected by a plurality of tie 
members Which prevent lateral movement of the mod 
ules relative to one another, the sub-base layer including 
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8 
a structural layer, the pavement structure including a 
sub-grade Where the sub-base layer is disposed directly 
on the sub-grade; and 

a plurality of surface layers separate from the sub-base 
layer and not comprising modules, said plurality of sur 
face layers being disposed directly on top of the sub-base 
layer to provide a ?nished surface to support vehicular 
traf?c. 

2. A pavement structure according to claim 1, Wherein each 
module is formed from a top half Which includes said top Wall 
and the upper part of said peripheral sideWall, and a bottom 
half de?ning said bottom Wall and the loWer part of said 
peripheral sideWall. 

3. A pavement structure according to claim 2, Wherein the 
top and bottom halves are each provided With a set of half 
pillars extending Within the enclosed volume toWards one 
another, Whereby the tWo sets of half-pillars co-operate With 
one another to form pillars extending betWeen the top and 
bottom Walls to resist vertical crushing of the module. 

4. A pavement structure according to claim 2, Wherein the 
top and bottom half are tWo substantially identical integral 
plastics moulded components Which are ?tted one inverted on 
top of the other. 

5. A pavement structure according to claim 1, Wherein the 
height of the peripheral sideWalls is substantially less than 
both the Width and the length of the top and bottom Walls. 

6. A pavement structure according to claim 3, Wherein each 
module further comprises a netWork of bracing members 
extending betWeen the pillars Within said enclosed volume to 
resist geometric deformation of said module in a horizontal 
plane. 

7. A pavement structure according to claim 6, Wherein said 
sideWall and said netWork are apertured to alloW ?uid ?oW 
both vertically and horizontally through said module. 

8. A pavement structure according to claim 1, further com 
prising an in?ll medium disposed Within the enclosed volume 
of one or more of said modules. 

9. A pavement structure according to claim 8, Wherein said 
in?ll medium is a medium Which provides biological and/or 
chemical treatment of Water stored in or passing through the 
modules. 

10. A pavement structure according to claim 1, Wherein 
said tie members are adapted to clamp together abutting side 
Walls of a pair of adjacent modules. 

11. A pavement structure according to claim 10, Wherein 
the peripheral sideWall of each module is provided With a 
keyWay for receiving one half of a tie member. 

12. A pavement structure according to claim 11, Wherein 
said keyWay is in the form of a female dovetail groove extend 
ing through the height of the sideWall. 

13. A pavement structure according to claim 12, Wherein 
each tie member is an elongate member having a cross sec 
tional outline of a pair of adjoined symmetrically identical 
trapeZoids connected along the shorter of their parallel sides. 

14.A pavement structure according to claim 13, Wherein an 
elongate reinforcing member is disposed Within the interior 
of the tie member. 

15. A pavement structure according to claim 1, Wherein a 
geomembrane or geotextile is disposed at least one of above 
and beloW the sub-base layer. 

16. A pavement structure according to claim 1, Wherein the 
sub-base layer comprises a plurality of layers of modules. 

17. A method of providing a vehicular traf?cked pavement 
structure comprising: 

providing a sub-base layer, said sub-base layer including a 
plurality of connected, substantially cuboid modules 
each including spaced-apart, substantially parallel top 
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and bottom Walls joined by a peripheral sidewall de?n- sub-base layer to provide a ?nished surface for vehicular 
ing an enclosed substantially holloW volume, the Walls traf?g 
comprising apertures to permit the How of ?uid through 
each of the modules and betWeen the modules, the con 
nection betWeen said modules being effected by a plu 
rality of tie members Which prevent lateral movement of 19. A method according to claim 18 comprising disposing 
the modules relative to one another; a geotextile or geomembrane on the sub-grade. 

forming a sub-grade; . . . . . . 

disposing the sub-base layer directly on the sub-grade, the 20' A method accordmg to Clalm 17 Compnsmg dlsposmg 
sub_base layer including a Structural layer; and 10 a geotext1le or geomembrane on top of the sub-base layer. 

then disposing a plurality of surface layers distinct from the 
sub-base layer and not comprising modules on top of the * * * * * 

18. A method according to claim 17 Wherein the sub-base 

layer comprises a plurality of modules. 


